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Improvements in or relating to Cages for use in Roller Bearings 

We, Ransomje & Marines Rearing 
CotfPAVY Limited, a Company incorpor- 
ated according- to British. Law, of Stanley- 
Works, Newark-on-Trent, and Frederick 
Osgood Sickling, British. Subject, of 
" Ghaniwood," 56, Davies Road, West 
Bridgford, Nottingham, both in the 
County of Nottingham, do hereby declare 
the nature of this invention to be as 



follows: — 

• This invention relates to improvements 
in cages for use in roller bearings and 
particularly to improvements in the 
manufacture of one piece cages, tjie con- 
struction being such that a more efficient 
cage can be provided at a cheaper cost. 

In cages of the two piece type which 
are riveted together, the amount of raw 
material used to produce the cage is ex- 
cessive, and it has been found difficult to 
make a cage in two or more pieces dead 
concentric one piece with the other and 
otherwise efficient owing to the necessary 
drilling and rivetting. It is the object 
of this invention to so construct the cage 
in one piece that it will be of lighter con- 
struction, have longer life and be less 
costly to manuf acture. 

A further object is to provide a one 
piece, cage of economical manufacture 
wbich will require no rivetting or spigot- 
ting, the arrangement being such that 
l\ibrication can be more readily effected 
thereby increasing the life of the cage 
35 and allowing of much higher speeds. 

With these and other objects in view 
the invention consists in providing a cage 
of substantially bridge formation, the 
said cage having a series of spacing bars 
40 integrally connected at each end to 
upper or lower ring-like members so that 
a roller or rollers can be placed and held 
within each of the apertures formed by 
the said spacing bars and the connecting 
rings. 
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The invention further consists in form- 
ing a cage from a sleeve of substantially 
U shape in longitudinal section, the 
apertures for the rollers being formed by 
slotting the said sleeve at intervals 
thereby leaving longitudinally arranged 
spacing bars connected at their ends to 
rings members, the said ring members 
being formed by the inwardly or out- 
wardly provided flanges' of the said U- 
shaped sleeve, the said sleeve being of 
either cylindrical or conical formation so 
that either cylindrical or tapered conical 
rollers may be used in the said cage. If 
desired, means may be provided to retain 
the rollers in the said cage. 

According to one form of this inven- 
tion and . when applied to a cylindrical 
cage adapted* to carry cylindrical rollers, 
the said c^ge which is* of bridge or 
squirrel cage} formation is produced from 
either a bar or "tube and the manufacture 
of such a cage;, consists of only two major 
operations. The first consists in turning 
the outer diameter and the bore and a 
recess so as to provide a sleev© of substan- 
tially U-shape in longitudinal section, 
that is to say, the sleeve will have an in- 
ward nange at each end of substantially 
square or rectangular shape in cross 
section. When this operation is com- 
pleted this sleeve is parted off and the 
oiiter diameter of the sleeve is longitu- 
dinally slotted at intervals in any con- 
venient manner so as to leave a series of 
spacing bars conveniently of substan- 
tially V or tapered shape in cross section. 
Thus it will be seen that the spaces 
between the spacing bars will provide 
square or rectangular shaped holes' in 
which the rollers, of the bearings are 
adapted to be fitted. The cage may be of 
any convenient length as to permit of 
the insertion of one or more rollers in 
each hole, the said roller or rollers being 
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guided at t>ach end by the inwardly 
arranged lings. 

In the above construction, a bridge* 
like cage is provided and the supporting 
5 rings are arranged inwardly at each end 
of the cage, but obviously these rings 
may be arranged outwardly at each end 
of the cag v e by forming the flanges on the 
outer diameter of the sleeve. The slots 

10 may be produced either by milling, 
hobbing or slotting or broaching, in the 
case of the type of cage in which the 
slots are in the bore instead of in the 
outer diameter. It will be understood 

15 that the spacing bars will extend the full 
length of the cage and that the slots 
between the bars for taking the rollers 
will also extend the full length of the 
cage. Thus in end elevation the cage 

20 will be in the form of a ring haying 
either outwardly or inwardly radially 
arranged projections formed by the ends 
of the spacing bars. When the projec- 
tions extend radially outwardly, the cage 

25 will be constructed as first described, but 
when the projections extend inwardly of 
the Tings the cage will be according to 
the latter construction. The spacing 
bars or ribs would obviously be slightly 

30 tapered in cross section so as to permit 
of the carrying of cylindrical rollers. It 
will be seen that such a construction, will 
be* much lighter and stronger than the 
riveted type of cage and that the supporti- 

35 ing diameters of the cage will be dead 
concentric one with the other, a " condi- 
tion which rarely applies in the case of a 
cage of the two piece riveted iype. The 
design is also such as to definitely ensure 

40 tliat the roller holes are dead^ parallel. 

In the above description cylindrical 
cages have been described, but obviously 
the cages may be of conical contraction 
and foamed to take either cylindrical 

45 rollers or tapered conical rollers. The 
cage may be made of any suitable and 
usual material and the construction is 
saich that tile cage may be employed in 
connection with multi-row roller bear- 



ings. It will be understood that cages 5( 
above described could be made to carry a 
greater number of rollers than is possible 
with cages constructed of two or more 
pieces riveted together since the spacing 
bars can be of the minimum cross sec- 51 
tional area. Heretofore, it has been a 
lengthy operation to drill the roller 
holes in a cage, and it has also been 
found extremely difficult to ensure dead 
squareness with the axis. As the cage 6C 
is of one piece construction, the amount 
of raw material required is considerably 
less than that required to produce the. - 
usual two piece riveted type of cage. Any 
of the usual means may be provided to 6t 
retain the rollers within the cage but 
preferably means such as described in 
our prior Letters Patents No. 410,891 
dated the 14th day of December 1932, 
are employed. In this case a groove or 70 
grooves would be rolled cm the cage so as 
to extrude projections x to retain the 
rollers. 

Cages constructed according to this in- 
vention can be more readily lubricated 75 
as they are of squirrel cage form, and it 
is obvious that the lubricant is more 
readily obtained on the portion of the 
cage and bearings where vitally neces- 
sary. Thus the life of the cage is in- 8( 
creased and much higher speeds may be 
permitted. - 

It will also be seen that the capacity 
of a bearing con be greatly increased by 
the employment of cages above described 85 
as a greater number of rollers can be 
arranged around, the circumference owing 
to the spacing bars having the minimum 
. amount of metal and multiple rows of 
rollers up to any number can be more 90 
readily accommodated than is possible 
with drilled or riveted cages. 

Dated this 15th day of February, 1939. 
WITHERS & SPOONEH, 
Chartered Patent Agents, 
148—150, Holbom, London, E.C.I, 
Agents for the Applicant. 
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Improvements in or relating to 

We, Hansomb & M^abxes Bssabiko- 
CoiiPANT Limited, a Company incorpor- 
95 ated according to British Law, of Stanley 
Works, Newark-on-Trent, and Frederick 
Osgood Hickling, British Subject, of 
fC Charnwood 56, Davies Road, West 
Bridgford, Nottingham, both in the 
100 County of Nottingham, do hereby declare 
the nature of this invention and in what 
manner the same is to-be performed, to 
be particularly described and ascertained 



Cages for use in Roller Bearings 

in and by the following statement : — 

This invention relates to improvements lOi 
in cages for use in roller bearings and 
more particularly but not necessarily to 
improvements in the manufacture of one 
piece cages, the construction being such 
that a more efficient cage can be provided IK 
at a cheaper cost. 

In cages for ball bearings it has pre- 
viously been proposed to form a cage of 
two U-shaped pressed metal rings, the 
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backs of which are turned towards each 
other and stamped out to form openiug% 
for the reception of the balls. 

In roller bearings it has also been pro- 
5 posed to provide a conical cage for tjaper 
rollers consisting of two rings of different 
diameter with their outer edges rigidly 
connected by arms positioned between 
each of the rollers, the rollers being re- 

10 tained against axial movement by cir- 
cumferentSal flanges oar projections 
formed on the bearing surface. It is the 
object of this invention, to so construct 
the cage for thrust roller bearings pref er- 

15 ably in one piece that it will be of 
lighter construction, have longer life and 
be less costly to manufacture. 

A further object is to provide a cage 
of economical manufacture which will 

20 require no riveting or spigot-ting, the 
arrangement being such that lubrication 
can be more readily effected t/hereby in- 
creasing the life of the cage and allowing 
of* much higher speeds. 

25 With these and other objects in view 
the invention consists in the method of 
forming a cage for thrust roller bearings 
from an annulus of material of substan- 
tially U -shape in cross section, the* 

30 material between the flanges of the U- 
shaped annulus being cut away at 
intervals so as to leave a series of radially 
arranged spacing bars connected at their 
ends by concentric ring-like members 

35 thus providing slots for the reception of 
rollers, tare said slots being produced 
either by a milling or hobbing or slotting 
or broaching operation. The slots are 
radially arranged in the annulus so as to 

40 provide spacing bars in a plane parallel 
to but spaced from a plan© containing the 
concentrically arranged lings formed by 
the flanges of the U-shaped annulus. 
The slots may be of equal width thromjh- 

45 out for the reception of cylindrical 
rollers or of tapered formation for the 
reception of tapered conical rollers. If 
desired, means may be provided to retain 
the rollers in the said cage. 

50 The invention still further consists in 
providing a cage from an annulus of 
material of U -shape in cross section, the 
material between the flanges of the U- 
shaped cross section being cut away 

55 radially at intervals so as to leave a series 
of spacing bars thereby providing slots 
for the reception of rollers between the 
said spacing bars and concentrically 
arranged rings connected therewith. 

60 The invention still further consists in 
forming a cage from a pair of the above 
described members, 'the rings of the said 
members being connected together so as 
to retain the rollers in the said cage, the 

65 said rings being connected together by 



welding or by a clamping ring or rings. 

The invention will now be described 
with reference m to the accompanying 
drawings in which: — 

Figure 1 is a cross section of one form 70 
of cage constructed according to this in- 
vention, suitable for a roller thrust bear- 
ing and made from a bar, tube or forging. 

Figure 2 is a part plan thereof. 

Figure 3 is a part perspective view 75 
thereof. 

Figure 4 is a similar view to Figure 1 
showing part of a cage made from a 
pressing. 

Figure 5 is a part sectional view of a 80 
modified form of cage made from a 
pressing. 

Figure 6 is a part cross section of a 
cage for a taper roller thrust bearing, 
the bearing rings and rollers' being shown 85 
by "dotted lines. 

Figure 7 is a part plan thereof. 

Figure 8 is a part sectional view ox 
two parts of a cage for a roller* thrust 
bearing, and 90 

Figure 9 is a similar view showing the 
two halves of the cage welded together 
ajid adapted to retain the rollers. 

Figure 10 is a part sectional elevation 
thereof in diagram drawn to an enlarged 95 
scale showing: the method of retaining a 
roller in position. 

^ Figure 11 is a parti sectional elevation 
similar to Figure 9 showing a. modified 
method of holding a two part cage 100 
adapted to retain the rollers. 

Figure 12 is a similar view to Figure 
IX showing a cage adapted to hold two 
sets of rollers.. 

Figure 13 is a part plan thereof. 105 

.Figure 14 is a similar view to Figure 
12 showing a further modified method of 
connecting the two parts of a cage 
together, the said cage adapted to hold 
two sets of rollers. 110 

Figure 15 is a part plan thereof. 

Figure 16 is a part sectional elevation 
of a pair of t*wo part cagest adapted to 
hold a multiplicity of rollers:, and 

Figure 17 is a part plan thereof. 115 

According to one form of this inven- 
tion and when applied to a. cage adapted 
to carry cylindrical rollers 2, the said 
cage which is of bridge formation as 
shown in Figures 1. to 2 is produced from 120 
either a bar or tube "and the method of 
manufacture of such a cage consists of 
only two major operations. The first 
consists in turning the outer diameter 3 
and the bore and a # groove or recess 4 and 125 
when this operation is completed the 
annulus is parted off. Thus there is pro- 
vided an annulus of substantially U- 
shape in cross section as shown in Figure 
1, the annulus having on one face the 130 
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annular groove or recess 4 between con- 
centric flanges 5 of substantially square 
or rectangular shape in cross section. 
The other or plain face of tiie annulus is 
5 tben radially slotted at intervals in any 
convenient manner such as by a milling 
cutter so as to leave a series of spacing 
bars 7 of substantially V or tapered 
shape. The spaces 8 between the spac- 

10 ing bars 7 will provide square or rect- 
angular shaped holes 8 in which the 
rollers 2 of the bearing are adapted to be 
fitted. The cage may be of any con- 
venient size as to permit of the insertion 

15 of one or more rollers 2 in each hole or 
space 8, the said roller or rollers 2 being 
guided at each end by rings* 9 formed by 
the flanges 5. It will be seen that the 
spacing bars 7 will thus be integrally 

20 connected at each end to concentric rings 
9 and that these rings 9 will be arranged 
in a plane parallel with and spaced from 
the plane containing tjhe spacing' bars 7., 
The spacing bars 7 and slots 8 there- 

25 between will extend the full width of the 
annular cage so as to provide slots 
between the rings 9 for talcing the rollers 
2. Thus the cage will be in tjhe form of 
a pair of spaced rings 9 carrying a plur- 

30 ality of V-shaped spacing bars 7 project- 
ing upwardly from the said rings 9. The 
slots 8 may be formed either by milling, 
hobbing, slotting- or broaching, the 
material of reduced thickness between 

85 the flanges 5 being radially cut away at 
intervals to provide the connected spac- 
ing bars 7. 

Figure 4 shows a substantially similar 
cage to that previously described but con- 

40 strueri;ed from a pressing of an annular 
U -shape, the material being pressed to 
provide a pair of concentric flanges 11 
connected by a substantially flati annular 
face 32, the latter being so milled as to 

45 provide the spacing bars 7 integrally con- 
nected at each end to the concentric 
rings 9. 

in a further modification as shown in 
Figure 5, the annulus is of pressed metal 

50 as i& the previous construction but the 
flat face is dished or curved as shown at 
13 so as to provide spacing bars 7 of 
curved or corrugated shape in longitu- 
dinal section connected at each end by 

55 the concentric rings 9. Such a construc- 
tion will obviously permit of ready 
lubrication. 

Figures 6 and 7 show a similar type of 
cage to that described and shown with 

60 reference to Figures 1 to 3 but the slots 
8 therein are so cut or shaped as to pro- 
vide slots 8 for the recepijion of taper or 
conical rollers 10. The cage will thus be 
particularly suitable for use in a taper 

65 roller thrust bearing. In this case the 



spacing bars 7 connecting the inner and 
outer rings 9 are of less taper through- 
out their length than in the case where 
cylindrical rollers are used. This form 
of cage may obviously be made from a 7( 
bar or tube or from forgings or pressings. 

In the above constructions any suit- 
able means may be provided to retain the 
rollers within the cag^e and means such 
as described in our prior Letters Patent 11 
No. 410,891 dated the 14th December 
1932, may be employed. For instance, a 
groove or grooves may be rolled on the 
cage so as to extrude projections to retain 
the rollers. Alternatively the cage may B( 
be made in two halves connected together 
so as to retain the rollers within the cage. 

Figure 8 shows a pair of annular 
.members each being similar to that 
shown in Figures 1, 2 and 3, but of less 8£ 
thickness. The ring portions 9 of these 
two members may be connected together 
in any suitable manner by any con- 
venient form of fastening means so as to 
secure the rollers therein. Figure 9 9( 
shows these rings 9 connected together by 
welding at 14 the contacting circum- 
ferential edges of the rings 9 so that the 
rollers 2 will be retained in the cage by 
t(he oppositely arranged spacing bars 7 9. f 
as shown more particularly in Figure 10. 
This form of cage may be made from 
either a bar, tube or from forgings or 
pressings. 

Figure 11 shows a further modified 10C 
form of single roller retaining cage made 
in two halves from a bar, tube, forgings 
or pressings as* in the previous construc- 
tion but held together try a metal band 
15. This band 15 is pressed over at in- 10£ 
tervals between the spacing bars and in- 
to the roller slots as shown at 16, the- in- 
wardly pressed portions 16 of the band 
15 thereby connecting the rings 9 to- 
gether so that "the spacing bars 7 retain IK 
tjhe, rollers 2 in the two part cage. 

Figures 12 and lo show a similar type 
of cage to that shown in Figure 11^ the 
cage being of multi-roller type adapted 
to hold two concentric rows of rollers. 115 

In a still farther modified construc- 
tion as shown in Figures 14 and 15 the 
cage is again made in ttwo halves from, 
for instance*, a bar or a tube or from 
forgings or pressings, the two parts of 12C 
the cage being held together by means 
of a metal band 17 rolled over flanges 18 
formed on the outer diameter of the outer 
ring. This metal band 17 is pressed over 
the flanges 18 to form a ring of substan- 125 
tially U -shape in cross Bection. This metal 
band 17 is shown on the outer diameter of 
the annular cage, but obviously a similar 
band of smaller diameter may be 
arranged on the flanges inner diameter of 13C 
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the cage to f urther connect tike tfwo parts 
of the cage together. 

Where an even greater multiplicity of 
rollers is desired, the cag-es may be 
5 arranged one within the other to carry a 
single or multiple arrangement of 
rollers. Figures 16 and 17 show such an 
arrangement applied to cages constructed 
according* to that shown in Figures 12 

10 and 13; and it will be seen that a smaller 
cage is arranged within a larger cage and 
the respective cages are independent of 
each other so as to permit! of automatic 
slip one in relation to the other. 

15 We are aware of Specification No. 
444,292 which describes and claims' a 
roller thrust bearing having a cage com- 
posed of two spaced annular-like plates 
each radially slotted to receive one or 

20 more rows of rollers, in which one or both 
plates have flanges or bent} portions 
which permit the plates to be directly 
connected one to the other. We do not 
claim anything therein described or 

25 claimed. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 

30 claim is : — ? 

1. A method of forming" eagles for use 
in roller bearings consisting in forming 
an annulus of material of substantially 
U shape in cross section, the material be- 

35 tween the flanges of the U shaped annu- 
lus being cut away at intervals so as to 
leave a series of radially arranged spac- 
ing bars connected at their ends by con- 
centric ring-like members, thus provid- 

40 ing slots for the reception of rollers, the 
said slots being produced either by a 
milling or hobbing or slotting or broach- 
ing operation. 

2. A method of constructing a cage for 
45 roller thrust bearings consisting' in first 

providing; an annulus of U shape in cross 
section then radially slotting- the face of 
the annulus so as to provide spacing bars 
and apertures for the reception of rollers, 
50 the said spacing bars being thus arranged 
in a plane parallel to and spaced from a 
plane containing the concentrically 
arranged rings. 

3. A method of constructing a cage for 
55 roller thrust bearings as claimed in claim 

2, wherein the slots are of equal width 
throughout for the reception of cylin- 
drical rollers or of tapered formation for 
the reception of conical rollers. 

60 4. A method of constructing^ a cage for 
roller thrust bearings' as claimed in claim 
2, wherein the U shaped annulus is cut 
from a bar or tube or formed from a forg- 
ing or pressing 1 . 

55 5. A cage for use in roller thrust hear- 



ingsi comprising radially arranged spac- 
ing bars integrally connected at each end 
to concentric ring-like members to pro- 
vide slots for the reception of radially 
disposed rollers adapted to be positioned 70 
between the rings, the spacing bars be- 
ing arranged in a plane parallel to and 
spaced from a plane containing the 
rings. 

6. A cage for use in roller thrust bear- 75 
ings as claimed in claim 5, wherein the 
spacing bars are of V or tapered shape to 
provide square or rectangular shaped 
holes between the rings and the spacing 
bars for the reception of cylindrical 80 
rollers or shaped to provide conical 
shaped holes for the reception of tapered 
conical rollers'. 

7. A cage for use in roller thrust bear- 
ings as claimed in claims 5 or 6, where- 85 
in the spacing- bars are of curved or cor- 
rugated form throughout their len^lfli. 

8. A cage for use in roller thrust bear- 
ings wherein the cage comprises a pair 

of members as claimed in claim 5, the 90 
pair of members being connected together 
to provide a cage for retaining the 
rollers by oppositely arranged spacing 
bars. 

9. A cage for use in roller tihrust bear- 95 
ings as oJ aimed in claim 8, wherein one 

or both oppositely arranged pairs or 
rings of the pair of members are welded 
together. 

10. A cage for use in roller thrust bear- iqq 
ings as claimed in claim 8, wherein one 

or both of the oppositely disposed rings 
of the members are connected together by 
a circumferential band pressed over at 
intervals between the spacing bars for the 105 
purposes described. 

11. A cage for use in roller thrust bear- 
ings as claimed in claim 8, wherein the 
rings of the pair of members are formed 
with flanges connected together by a cir- HQ 
eumf erential ring or rings bent to sub- 
stantially U shape in cross section. 

12. A cage for roller thrust bearings 
comprising tivvo or more annular cages as 
claimed in claims 5 or 8, the diameters 115 
of the cages being such that they may be 
arranged concentrically within each 
other and adapted to rotate indepen- 
dently of each other. 

13. An improved method of construct- 120 
ing cages for use in roller thrust bearings 
substantially as described. 

14. An improved roller thrust bearing 
constructed substantially as described 
with reference to Figures 1 to 3 or to 125 
Figure 4 or to Figure 5 or Figures 6 
and 7 or to Figures 8 to 10 or to Figure 

11 or to Figure J2 or to Figures 13 to 15 
or to Figures 16 and 17 of the accompany- 
ing drawings. 13Q 
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WITHERS & SPOONEB, 
Dated this loth day of February, 1939. Chartered Patent Agents, 

148—150, Holborn, London, E.C.I, 
Agents for the Applicants. 
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